Kinetic characterization of antibody-catalyzed insertion of a metal ion into porphyrin.
The insertion of a copper (II) ion into mesoporphyrin by a monoclonal catalytic antibody has been investigated kinetically by measuring the increase in Soret absorbance due to the production of copper (II)-mesoporphyrin. The initial rate of the reaction showed saturation kinetics as a function of the mesoporphyrin concentration, while it increased linearly with an increase in the copper (II) concentration. Based on observations, a scheme for the reaction was proposed: mesoporphyrin binds to the antibody to form a complex, and copper (II) binds to the complex to yield copper (II)-mesoporphyrin. Kinetic parameters for the respective steps were estimated, and the thermodynamic parameters were calculated. The binding of mesoporphyrin to the antibody was endothermic and entropically driven. This implies that hydrophobic interactions are an important factor in the binding. Free energy profiles for the antibody-catalyzed and uncatalyzed reactions were drawn by use of the obtained thermodynamic parameter values. The results demonstrate that the rate acceleration by, the antibody is ascribable to transition-state stabilization, and suggest that the structure of mesoporphyrin in the complex is more distorted than that of free mesoporphyrin.